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(54) Abstract Title 

Technique for distrSiuting information within a wireless network based on location information 

(57) System and method for distributing to a portable device 6 via a wireless network 30, information relating 
to a subject of interest based on a location of the portable device 6. The portable device 6 has a receiver 20 for 
receiving from a terrestrial positioning system 15 <e.g LORAN. GPS), signals specifying positional information 
for the device and is arranged to transmit to a server 8 over the wireless network 30, a query incorporating the 
positional information. The server 8 may then determine from the positional information an address for a 
block of information relating to a subject of Interest associated with that positional information, whereby the 
block of information may be retrieved and transmitted to the portable device over the wireless network 30 or 
the address may be transmitted to the device to enable a user to request transmission of the block. Preferably, 
the blocks of information are provided on an Internet or intranet 7, the query is in the form of a URL and the 
portable device is arranged to support a Web browser. To provide better accuracy when using a GPS 
positioning system, a differential GPS system may be used, where the portable device may receive error 
information from a differential GPS device 40 or via the server 8. The invention has uses in areas such as 
shopping centres, supermarkets, museums and leisure parks where the information of interest may relate 
respectively to nearby shops, special offers, exhibits and rides. There are provisions for tailoring and storing 
the information and for adapting a standard device for use a the portable device, e.g. a PCMCIA card with 
wireless LAN and GPS interfaces. May use HomeRF, Bluetooth, UMTS or Wireless LAN. 
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A TECHNIQUE FOR DISTRIBUTING INFORMATION 
WITHIN A WIRELESS NETWORK BASED ON LOCATION 

Field of the Invention 

5 The present invention relates to a technique for distributing information within a 

wireless network based on location. 
Description of the Prior Art 

It is often desirable to distribute information to people* the content of the 
information being dependent on an individual's location. There are many different ways 
1 0 in which the dissemination of such information may cimently be achieved. 

For example, when in shops such as supermarkets or other large retail outlets, 
posters or other forms of presentation may be used to convey information to a person 
concerning particular special offers for products that that person is in the vicinity of. 
Considering another example^ when in a museum* exhibition centre, leisure park, etc.* a 
15 person may be provided with a leaflet providing general information about the place, 
and/or specific infonnation about items to be found at particular locations within the 
museum, exhibition or leisure park. Alternatively, particularly for the example of a 
museum, exhibition or the like, the person may be able to hire some headphones, with 
details of particular items being provided via the headphones as that person passes 
20 through the museum or exhibition. 

A yet further example occurs in town centres or shopping malls, where in an 
attempt to attract people into individual shops, retailers use various advertising 
techniques such as the use of banners, or the distribution of leaflets by staff, to entice 
people off the streets into their shops. 
25 Whilst any of the above mentioned techniqi^ may prove effective in particular 

situations, it is desirable to provide a more generic technique for distributing information 
to individuals based on location. 
Summary of the Invention 

According to a first aispect, the present invention provides a system for 
30 distributing to a portable device via a wheless network information relating to a 
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subject of interest based on a location of the portable device, comprising: a server for 
communicating with a portable device over the wireless network; a portable device 
having a receiver for receiving from a tetrestrial positioning system signals specifying 
positional information for the portable device; the portable device being arranged to 
5 generate a query incorporating the positional information and to transmit the query to 
the server over the wireless network; and the server being arranged to determine from 
the positional information in the query an address for a block of information relating 
to a subject of interest associated with that positional information, whereby the block 
of information can be retrieved and transmitted to the portable device over the 
10 wireless network. 

The development of wireless technologies is now at a stage where the network 
capacity allows data to be transferred at high speeds. Examples of wireless 
technologies which would support such data transfer are "HomeRF", a derivative of 
Digital Enhanced Cordless Technology (DECT). Bluetooth, UMTS, or Wireless LAN. 

1 5 These technologies allow high speed data transfer, for example LfMTS would allow 
high bandwidth data transfer up to 2 Mbits/sec, whilst Wireless LAN would allow 
data transfer up to 11 Mbits/sec. Details of the HomeRF Shared Wireless Access 
Protocol (SWAP) can be obtained from the web page wwwJiomerf.org. UMTS is the 
name given to the Third Generation Mobile Communication Standard covered by 

20 ETSI and ITU standards. Bluetooth is an ad hoc scattemet for affordable and highly 
functional wireless connectivity, and specifications of it can be obtained from the web 
page www.bluetooth.com. Wireless LAN is defined by IEEE standards, DEEE 802.1 1 
and IEEE 802.11a, the hitter being for high speed 11 Mbits per second 
interconnectivity. 

25 Accordingly, it would be possible to distribute a large amount of information 

to individuals assuming those individuals had suitable portable devices for receiving 
that information over such a wireless network. The present invention takes advantage 
of these emerging technologies by utilising them within a system to enable 
information relating to a subject of interest to be distributed to a portable device based 

30 on its location. In accordance with the present invention, a server is provided for 
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communicating with a portable device over a wireless network. In preferred 
embodiments, this wireless network will be "pervasive", in that it will have a 
coverage area extending over the entire area, e.g. a shopping centre, a museum, a 
leisure park, etc., in which the system of the preferred embodiment is to be deployed. 
5 The wireless network coverage area may be serviced by a number of 
transmitters/receivers, each serving a portion of the<:overage area. 

In addition to the portable device being able to communicate with the server 
via the wireless network, the portable device is also able to receive from a terrestrial 
positioning system signals specifying positional information for the portable device. 

1 0 In preferred embodiments, this terrestrial positioning system will be one of a number 
of systems already existing. For example, one possibility is to use a radio location 
based system, such as Loran. Altematively, a satellite-based system may be used, a 
well-known satellite-based system being flie Global Positioning System, or GPS. The 
GPS system has a number of satellites in orbit which continuously transmit very 

15 precise timed radio signals. A GPS receiver will then receive these radio signals from 
several of the satellites, and will use die received signals to calculate the distance from 
each satellite to the receiver, which enables the position of the GPS receiver to be 
calculated. 

It will however be appreciated that there is no requirement to use a known 
20 terrestrial positioning system in embodiments of the present invention, but instead a 
bespoke terrestrial positioning system may be provided for a particular deployment. 
For example, a museum, exhibition, leisure park, shopping centre, etc. may have a 
specific terrestrial positioning system provided for it, with the portable device using 
the signals provided by that terrestrial positioning system to determine positional 
25 information. 

In accordance with the present invention, the portable device is arranged to 
generate a query incorporating the positional information and to transmit tiie query to 
the server. The server is arranged to extract that positional information from the query 
and to determiae from die positional information an address for a block of information 
30 relating to a subject of interest associated with that positional information. As a result 
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of this, it is then possible for the block of information to be retrieved and transmitted 
to the portable device over the wireless network. 

By this approach, it can been seen that emerging wireless technologies that 
support high speed data transfer can be used to deliver information relating to a 
5 subject of interest to a portable device based on its location since the actual 
information transmitted is dependent on a signal transmitted by the portable device 
itself based on positional information determined by that portable device from a 
terrestrial positioning system. 

It will be appreciated that the blocks of information provided to the portable 
10 device can comprise any information which it is determined lelate to a subject that 
may be of interest to a portable device at a particular location. Hence, for «xample, in 
a shopping centre, the portable device may receive a block of information providing 
general information about the shopping centre (here the shopping centre as a whole 
being the subject of interest),, and/or when the portable device is in the locality of a 
1 5 particular shop, the block of information received by the portable device may provide 
details about that particular shop <the particular shop now being the subject of 
interest). 

It will be appreciated that the server may be arranged to -cause the block of 
information to be transmitted to the portable device as soon as the address for that 
20 block of information has been determined from the positional information. However, 
in preferred embodiments the server is arranged to transmit the address to the portable 
device, the portable device being arranged to apply predetermined criteria to 
detennine whether to request the block of information identified by the address, and 
the server being ananged to be responsive to the portable device requesting the block 
25 of information to cause the block of information to be retrieved and transmitted to the 
portable device. It will be q>preciated that far less data will typically be required to 
transmit the address to the portable device than would be required to transmit the 
entire block of information to the device. Hence, by the above approach, the portable 
device is able to determine whether it is appropriate to receive the block of 
30 information based on the address, and only if it is appropriate is the block of 
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information then provided over the wireless network to the portable device. Hence, 
this reduces uimecessaty transfer of data over the wireless network between the server 
and the portable device, thereby enabling more of the bandwidth of the wireless 
network to be available for other functions. 
5 It will be appreciated that the server may be connected to databases containing 

the required blocks of information via any number of wired or wireless networks. In 
preferred embodiments, the databases may be provided on an Intranet or Internet. In 
such embodiments, the query is preferably constructed as a URL query, the address is 
a URL address for an Internet web page, the portable device is arranged to support a 

10 web browser, and the server is arranged to transmit data to the portable device to 
enable the web page to be displayed via the web browser. 

Hence^ in preferred embodiments, the portable device constructs a standard 
query in the form of a URL, this standard query incorporating the positional 
infomiation specified by the signals received from the teirestrial positioning system. 

15 In one embodiment, it is envisaged that the forai of the standard query used by the 
portable device may be downloaded from the wireless network when the portable 
device first logs on to the network. Alternatively, the form of the standard query may 
be predetermined. Since a standard query is used, the server is then able to interpret 
the query URL, and recover the positional information from the query URL. For 

20 example, the server may be arranged to interpret the query URL using, for example, 
CGI scripts or Java applications in order to determine the address for a block of 
information associated with that positional information. 

In some embodiments, it is possible for the terrestrial positioning system to 
send its signals via the wireless network used for communication between the server 

25 and the portable device. For example, if a bespoke terrestrial positioning system is 
developed that transmits signals using the same wireless technology as that used for 
communications between the server and &e portable device, dien it is clear that such a 
terrestrial positioning system could use tfie wireless network. However, in preferred 
embodiments, the portable device has an interface for communicating over the 

30 wireless network with the server via a first wireless conmiunication, and the signals 
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from the terrestrial positioning system are arranged to be received by the receiver via a 
second wireless communication. In preferred embodiments, the wireless network is a 
Wireless LAN network supporting the transfer of data at high speeds, whilst the 
terrestrial positioning system makes use of a different wireless communication, such 
5 as a standard radio communication. 

In preferred embodiments, the terrestrial positioning system is a Global 
Positioning System (GPS), and the receiver of the portable device is a GPS receiver 
arranged to determine the positional information from the received signals. 

The basic resolution of GPS is somewhere in the region of +/- 100 metres, and 
10 in many embodiments this resolution may be perfectly acceptable. However, 
assuming a higher resolution is desired, then the terrestrial positioning system may 
include a differential GPS device arranged to receive die signals specifying positional 
infonmation and to compare die positional information determined fi«m those signals 
with an absolute position for said differential GPS device in order to generate error 
15 information. In such embodiments, the portable device would be arranged to receive 
Ae error infoimation, and to use the error information to correct the positional 
information determined from the received signals jwior to the generation of the query 
by die portable device. By this approach, more accurate positional information can be 
incorporated into the query generated by the portable device, thus giving the server 
20 more accurate positidnal information fiiom which to determine an aj^ropriate block of 
information to be made available to the portable device. 

Known differential GPS devices typically use a dedicated RF link ov«r which 
to broadcast the error infoimation. The standard GPS receiver is then typicaUy 
replaced by a differential GPS .(DGPS) receiver having two interfaces, one to receive 
25 the signals from the GPS satellite, and one to receive the error infoimation over the 
RF link from the differential GPS device. Given the added complexity of DGPS 
receivers, tiie use of such receivers within the portable device may significantly 
increase the cost and complexity of the portable device. 

To alleviate this problem, in embodiments employing a differential GPS 
30 device, the server is preferably arranged to be coupled to the differential GPS ^device 
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to receive the erroi information generated by the differential GPS device, the server 
being arranged to generate an error packet containing the error information and to 
broadcast the error packet over the wireless network for receipt by the portable device. 
By this approach, the portable device can retain a standard GPS receiver, and the 
5 positional information determined by the GPS receiver can then be corrected within 
the portable device based on the error information received over the wireless network 
prior to the generation of the query by the portable device. This significantly reduces 
the complexity of the portable device. 

In preferred embodiments, the server is arranged to generate and transmit an 

10 error packet each time an item of error information is received, TTiis avoids any 
unnecessary delay in the transmission of the error information to the portable devices. 

The above approach is clearly appropriate if, for example^ a dedicated channel 
within the wireless network is provided purely for Aat purpose. However, assimiing 
that a dedicated channel is not available, and hence the transmission of such error 

IS packets has to compete with the transmission of other information over the network, 
then the server may alternatively be arranged to wait until a number of items of error 
information have been received from the differential GPS device, and to then 
broadcast in one batch a corresponding number of error packets over the wireless 
network. This enables more efficient use of the available bandwidA of the wireless 

20 network, since it is more efficient to transmit a number of error packets at the -same 
time, rather than individually. 

It will be appreciated that any appropriate coupling could be provided between 
the differential GPS device and the server, for example, the coupling could take place 
via a dedicated RF link or via a wired link- Further, it will be appreciated that the 

25 server could be arranged to perform the error packet generation process by execution 
of an appropriate computer program. 

As mentioned previously, the wireless network may be any suitable network 
that facilitates the transfer of data at high enough speeds to allow the blocks of 
information to be readily transmitted to the portable device. In preferred 

30 embodiments, the wireless network is a Wireless LAN network. 
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It will be appreciated that there are a number of ways in which the server may 
determine addresses for blocks of information to be associated with particular items of 
positional information. However, in preferred embodiments, the system further 
comprises a lookup table accessible by the server, the lookup table containing a 
5 number of addresses for blocks of information, and each address being associated with 
a range of positional information. By this approach, a particular address for a block of 
information may be associated with an area rather than a specific location. Hence, for 
example, considering a shopping centre implementation, a URL address identifying a 
web page for a particular shop may be associated with any location within a certain 
10 range of that shop, such that when a user is within that range of the shop, he/she may 
be provided with that web page, either automatically, or as a result of the user 
requesting that a query be submitted to the server. 

It is not essential that every possible item of positional information has an 
address associated therewith. Accordingly, in preferred embodiments, if the 
15 positional information determined by the server from the query is not associated with 
one of said addresses in the lookup table, the server is arranged to cause a signal to be 
transmitted to the portable device indicating that no block of information is available. 
This may, for example, be a suitable approach in any deployment where the person 
responsible for the system only wishes to provide information relating to particular 
20 items of interest, with there being areas where the user is not particularly close to any 
of those items of interest, and hence where it may not be apiKopiiate -to provide any 
blocks of information. Alternatively, a generic block of infoimation may be provided 
when the user is in such areas, either the first time that the user moves into such an 
area, or each time Hie user moves into^uch an area, as ^propriate. 
25 The portable device may be arranged to generate a query at predetermmed 

intervals, preferably this query being based on most recent positional infonnation 
determined from the received signals. Alternatively, or in addition, the portable 
device may be arranged to generate a query when indicated by a user of the portable 
device, again the query preferably being based on the most recent positional 
30 infonnation determined from Ae received signals. 
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Viewed from a second aspect, the present invention provides a portable device 
for receiving via a wireless network information relating to a subject of interest based 
on a location of the portable device, comprising: a controller for controlling the 
operation of the portable device; an output mechanism for outputting information to a 
5 user of the portable device; a receiver for receiving from a terrestrial positioning 
system signals specifying positional information for the portable device: the controller 
being arranged to generate a query incorporating the positional information and to 
cause the query to be transmitted to a server via the wireless network; and the 
controller further being arranged, upon receipt from the server via the wireless 
10 network of a block of information relating to a subject of interest associated with that 
positional information, to cause the information to be output to a user via the output 
mechanism. 

In preferred embodiments, prior to receiving the block of information from the 
server, the portable device is arranged to receive from the server an address for the 
15 block of information and to apply predetermined criteria to determine v4iether to 
request the block of information identified by the address. 

It will be appreciated that the predetermined criteria applied by the portable 
device may take any appropriate form. However, in preferred embodiments, the 
predetermined criteria is such that the portable device is arranged to request the block 
20 of information indicated by the address if the address differs to that of current 
information being output via the output mechanism. By this approach, it is ensured 
that bandwidth of the wireless network is not unnecessarily \ised to retrieve blocks of 
information already being output by the portable device. 

In preferred embodiments, the output mechanism comprises a display device 
25 to enable the information to be visually displayed to the user. 

Further, in preferred embodiments, the query is constructed as a URL query, 
the block of information relates to an bitemet web page and the portable device is 
arranged to support a web browser, whereby the controller is arranged upon receipt of 
the block of information from the server to cause the web page to be displayed on the 
30 display device via the web browser. 
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PreferabJy, the portable device further comprises an input mechanism for 
enabling the user to interact with the portable device, whereby the user can indicate to 
the controller via the input mechanism that a query should be submitted to the server, 
the controller being responsive to such indication to generate a query based on the 
5 most recent positional information determined from the received signals. 

Viewed from a third aspect, the present invention provides a method of 
distributing to a portable device within a wireless network information relating to a 
subject of interest based on a location of the portable device, a server being provided 
for communicating with a portable device over the wireless network, the method 
10 comprising the steps of: (i) receiving at the portable device from a terrestrial 
positioning system signals specifying positional information for the portable device; 

(ii) generating at the portable device a queiy incorporating the positional information; 

(iii) transmitting the query to the server over the wireless network; and (iv) 
determining at the server from the positional mforraation in the query an address for a 

15 block of information relating to a subject of interest associated with that positional 
information; whereby the block of information can be retrieved and transmitted to the 
portable device over the wireless network. 

Viewed from a fourth aspect, the present invention provides a method of 
operating a portable device to receive via a wireless networic information relating to a 
20 subject of interest based on a location of the portable device, comprising the steps of: 
(i) receiving from a terrestrial positioning system signals specifying positional 
infonnation for the portable device; (ii) generating a query incorporating the 
positional infonnation; <iii) transmitting the query to a server via the wireless 
network; and (iv) upon receipt from the server via the wireless network of a block of 
25 information relating to a subject of interest associated with that positional 
information, outputting the information to a user via an output mechanism provided 
by the portable device. 

Viewed from a fifth aspect, the present invention provides a computer program 
for operating a portable device to receive via a wireless network information relating 
30 to a subject of interest based on a location of the portable device, the computer 
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program being configurable in operation to cause the portable device to perform the 
steps of: (i) receiving from a terrestrial positioning system signals specifying 
positional information for the portable device; (ii) generating a query incorporating 
the positional information; (iii) transmitting the query to a server via the wireless 
5 network; and (iv) upon receipt from the server via the wireless network of a block of 
information relating to a subject of intereist associated with that positional 
information, outputting the information to a user via an ouQ)ut mechanism provided 
by the portable device. 

Viewed from a sixth aspect, the present invention provides a module for 

10 adapting a device for use as a portable device in a system according to the first aspect 
of the present invention, comprising: a receiver for receiving from a terrestrial 
positioning system signals specifying positional information for the portable device; 
and a wireless interface for conmiunicating with the wireless network to enable a 
query incorporating the positional information to be transmitted to a server via the 

1 5 wireless network, and to enable receipt from the server via the wireless network of a 
block of information relating to a subject of interest associated wifli that positional 
information* 

Brief Description of the Drawings 

The present invention will be described further, by way of example only, with 
20 reference to preferred embodiments thereof as illustrated in the accompanying drawings, 
in which: 

Figure 1 is a schematic illustration of a system in accordance with a fii-st 
embodiment of the present invention; 

Figure 2 is a diagram illxistrating how information is retrieved in accordance 
25 with a preferred embodiment of the present invention; 

Figure 3 is a block diagram of a poztable device in accordance with a preferred 
embodiment of the present invration; 

Figure 4 is a schematic illustration of a system in accordance v^th a second 
embodiment of the present invention; 
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Figure 5 is a flow diagram illustrating the process performed within the portable 
device to construct a query in accordance with preferred embodiments of the present 
invention; 

Figure 6 is a flow diagram illustrating how a URL address is processed within 
5 the portable device of preferred embodiments of the present invention upon receipt from 
the server; 

Figure 7 is a flow diagram illustrating how a query generated by the portable 
device is processed within the server in accordance with preferred embodiments of the 
present invention; 

10 Figure 8 is a flow diagram illustrating how the server generates error packets 

based on received DGPS error information in accordance with one embodiment of the 
present invention; and 

Figure 9 is a flow diagram illustrating how the server generates error packets 
based on received DGPS error information in accordance with another -embodiment of 
1 5 the present invention. 

Description of Preferred Embodiments 

Figure 1 is a schematic illustration of a system in accordance with a first 
embodiment of the present invention. In accordance with this embodiment, a pervasive 
wireless network 1 such as Bluetooth, UMTS or Wireless LAN, is provided extending 
20 over an area in which the system of preferred embodiments is to be employed, e.g. a 
shopping centre, supermarket, leisure complex, etc. The wirel^ network 1 allows data 
to be transferred at high speeds, e.g. in the region of 2 Mbits/sec for UMTS, or II 
Mbits/sec for Wireless LAN. 

In preferred embodiments of the present invention, a user of the system will be 
25 provided with a portable device 6 having the ability to support this high bandwidth of 
network 1, and being arranged to communicate over the wireless network 1 with a server 
8 via a wireless base station 2. It will be appreciated that in certain embodiments the 
wireless base station 2 may be physically incorporated on the same device as the server* 
8, whilst in alternative embodiments, the wireless base station 2 may be an -entirely 
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separate device to the server 8, with the server 8 being connected to the wireless base 
station 2 via any appropriate wired or wireless link. 

The aim of the system in accordance with preferred embodiments of the present 
invention is to provide the portable device 6 with information relating to a subject of 
5 interest, with the subject of interest being dependent upon the actual location of the 
portable device. The subjects of interest will typically be predetermined, and may be 
anything that it is deemed suitable to inform a user of a portable device about when that 
portable device is at a particular location. Hence, with reference to Figure 1, a number 
of items 4 may be located within the area covered by the system of preferred 

10 embodiments, and these items may be determined to be subjects of interest. For 
example, in a shopping centre, the items 4 may be individual shops about which it is 
desired to distribute information, in a si5)ermarket, the items 4 may be particular 
products which the supermarket wishes to promote, whilst in a leisure complex, the 
items 4 may be particular attractions and/or rides located within the leisure <:omplex. 

15 When the subject of int^st is a particular item 4, then in prefenped 

embodiments* a predetermined region S will be associated with each item» such that 
when the portable device 6 is within a region associated with a particular item, for 
example v^en the portable device is at location Y, the infomiation relating to that 
subject of interest will be made available to the portable device 6. 

20 As well as information relating to specific items, it will also be ^preciated that 

it may be desirable to distribute more general information to the portable device 6. For 
example, with reference to Figure 1, and assuming that the area covered by Ae wireless 
network 1 is a leisure park, then when a user is at a location "X'*, it may be considered 
appropriate to provide g^ieral information about the leisure park to the portable device 

25 6. Then, if a user subsequently moves to a location "Y" v^ch falls within a region 5 
associated with a particular atteaction 4, then the system of preferred embodiments will 
make available to the portable device ^ecific infomiation relating to that attraction 4. U 
the user then subsequently moves from position Y to position Z, where tiie portable 
device is no longer within a region 5, tfien the system may be arranged to re-distribute 
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the general information provided when the user was at positiM X, or alternatively may 
determine not to provide any information at this point. 

To enable the portable device's location to be determined, the portable device 6 
is preferably provided with a receiver for receiving from a terrestrial positioning system 
5 signals specifying positional information for the portable device. As mentioned earlier, 
the terrestrial positioning sj^tem may be one of a number of known positioning systems, 
or alternatively a bespoke terrestrial positioning system may be provided for a particular 
deployment of the system. In preferred embodiments, the terrestrial positioning system 
is a GPS system, and the portable device 6 contains a GPS receiver for determining from 
10 signals received fix)m a number of GPS satellites positional information for the GPS 
receiver. This positional information can be considered as a code, and will typically 
provide longitude, latitude, and also possibly altitude infonnation, identifying the 
location of the GPS receiver, and hence the portable device 6. 

Typically, GPS satellites send signals many times a second, and accordingly the 
15 GPS receiver within the portable device 6 will generate many items of positional 
information, or "codes", each second. These codes are typically stored in a buffer until 
such time as it is determined to generate a query for information. As will be discussed 
in more detail later, such queries may be generated on a periodic basis, and/or may be 
generated when indicated by the user of the portable device. Whichever approach is 
20 taken, the portable device will ^ically base the query on tfie most recent code 
generated by the GPS receiver, and accordingly only the most recent code need be 
retained in the buffer in those embodiments. 

However, in certain embodiments, a number of previous codes may be stored in 
the buffer to provide a choice of codes vpon which to base the query. For example, as 
25 will be discussed later, the portable device may wish to apply a correction to the 
positional information based on error information generated at particular points in time. 
If the error information is only generated relatively infrequently, then by storing a 
number of recent codes in the buffer, the portable device can choose a code that was 
generated at the same time as the error information (e.g. a code generated using the same 
30 satellite signals as those used to generate the error information). 
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In preferred embodiments, the portable device constructs a standard query which 
incorporates the code determined by the GPS receiver. The form of this standard query 
may be downloaded from the wireless network when the portable device first logs on to 
the network, or alternatively the form of the standard query may be predetennined. 
5 Once the query has been generated by the portable device it is transmitted by the 

portable device to the server 8 via the wireless base station 2. In prefen-ed 
embodiments, the server 8 is networked to Internet or Intranet 7 upon which the 
information resides. 

The server 8 is arranged to extract the code from the query, and to then access a 
1 0 lookup table containing a number of addresses for blocks of information, each address 
being associated with either an individual position, or a range of positions. Hence, the 
server 8 can use the code to determine a corresponding address identified in the lookup 
table. By associating an address with a range of positions, a particular address for a 
block of information may be associated with an area rather than a specific location. 
15 Based on the determined address^ the server 8 may then directly cause the 

corresponding information to be retrieved from the Internet/Intranet 7, and transmitted 
back to the portable device 6. Alternatively, as a preliminary step, the server 8 may 
cause the address to be transmitted back to tfie portable device 6, and the portable device 
6 can be arranged to apply predetermined criteria to determine whether it is appropriate 
20 to retrieve the information associated with that address. This is the approach used in 
preferred embodiments, since it avoids any unnecessary transmission of the block of 
information over the wireless network 1, and hence makes more efiBcient use of the 
available bandwidth of the wireless network 1. This process will be discussed in more 
detail later. 

25 When a block of infomiation is transmitted to the portable device 6, the portable 

device 6 is then arranged to output that information to the user via an appropriate 
inter&ce. Li preferred embodiments, the portable device includes a display area, and the 
information is displayed visually to the user, either with or without associated sound. 
Given the current proliferation of the World Wide Web (WWW), the infr)rmation 

30 associated with subjects of interest are preferably provided by web pages on die Internet, 
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and the portable device 6 is arranged to support a web browser, such that web pages can 
be displayed to the user, these web pages being downloaded from the server 8 based on 
the positional information codes generated by the GPS rec«i\^r within the portable 
device 6. 

5 As mentioned earher, in the system illustrated in Figure 1, the pervasive wireless 

network 1 may cover a large building such as a supeimarket or a shopping centre, with 
the subjects of interest being particular shopping aisles or goods within the supennarfcet, 
or particular shops, etc., within the shopping centre. Hence, considering the 
supermarket example, as the user moves around the supermarket, the user can be 

10 provided via the portable device 6 with up-to-date information about special offers for 
particular goods or any other marketing information which the supermarket owner may 
wish to disseminate. Similarly, within the shopping centre environment, as the user 
moves through the shopping centre, the portable device 6 may be arranged to 
automatically pick up advertising information for particular shops which the user is in 

15 the vicinity of. 

An alternative embodiment of the system is illustrated in Figure 4, where in this 
case the building is a museum, and the subjects of interest are exhibits v^thin the 
museum. Firstly, a user will go to a store 10, which acts as a collection point for 
portable devices. The devices are activated for a particular user, and as the user then 

20 walks into the gallery, he/she is faced with a number of exhibits 4. hi a similar fediion 
to that described earlier with reference to Figure 1, locations within a predetermined 
range 5 of each exhibit 4 will be associated with addresses for particular blocks of 
information, for example via a suitable look up table as described -eariio:. Hence, vrfien 
the portable device moves witiiin the range 5 of a particular exhibit 4, and issues a query 

25 to the server 8 via the wireless base station 2, the server 8 will determine that the 
portable device is within the range 5, and will accordingly return the address for the 
block of information associated with that exhibit. Assuming the user chooses to receive 
that information, the information is then retrieved via the server 8, and transmitted back 
to the portable device over the pervasive network, to allow the information to be 

30 displayed to the usier. h preferred embodiments, each portable device di^lays 
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information in the form of a web browser, with the web page infomation being 
transmitted over the high capacity pervasive network 1 . 

By this approach, it will be appreciated that the information on the portable 
device can be updated as the user moves between the various -exhibits in the museum^ 
5 since as the user moves within range of a new exhibit, its positional information will be 
continuously updated, and hence any query submitted based on the updated positional 
infomiation will enable the appropriate new web page to be downloaded. 

Hence, it will be appreciated that the above system makes use of a simple web 
authored database of information, which can be accessed based on positional 
1 0 infomiation, or "codes", generated by the portable device based on signals received from 
a terrestrial positioning system, preferably a GPS system. An allocated web site that 
exists on the Internet or Intranet may be accessed and updated from the main server 8, 
and in preferred embodiments a web site is responsible for delivering information as 
users move between different subjects of interest. 
1 5 It will be appreciated that the portable devices of either the Figure 1 or Figure 4 

embodiment may take a variety of forms. In preferred embodiments, each device has an 
LCD on vAiich infomiation regarding the subject of interest is displayed in the fomi of a 
web browsing interface. The user can scroll trough infonnation and move forward and 
backward to links to find out more infonnation. Further, in preferred embodiments, the 
20 device has the ability to save key information that the user wishes to keep. It would then 
be possible for the user to subsequently print the infonnation, download the information 
as a data file, or e-mail the infonnation to a desired e-mail address. 

As an additional feature, some initialisation software could be provided on the 
device such that when the device is collected fix>m the -store, the user is asked to 
25 complete a questionnaire or the like asking for particular iitformation. Hence, for 
example, the user may be asked to specify which language is to be adopted, specify die 
user's age, etc., and this information can then be transmitted to the server 8 to ensure 
that die infonnation retrieved by the server 8 based on queries from that portable device 
is tailored to the user's individual needs. Hence, for example, children of a certain age 
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group could be provided with information more suitable to their learning and age range, 
whilst adults could be presented with more detailed information. 

In the embodiment illustrated in Figure 4, the store 10 can be used as a central 
management point. The store would preferably take the form of a kiosk or information 
5 desk. On individual or party (for example a school visit) arrival, portable devices in the 
form of a hand held device could be hired, for example, for a small fee. Each device 
would preferably contain a security tagging system so that the device could not be 
removed from the premises. In preferred embodiments «ach device is fitted with a save 
mechanism which allows links, images, etc. either to be saved on the device or to a 
1 0 nominated server via the wireless communication link 1 . Once the device is returned to 
the store 10, the links can then be downloaded to a printer for hard copy infonnation, or 
sent via e-mail to the address of the user's choice from the store. If desired, a fee could 
be charged depending on the size of infonnation saved, sent or printed. 

The mechanism used in preferred embodiments to generate queries to be sent to 
15 the server 8 will now be described in more detail with reference to Figure 2, In the 
embodiment illustrated in Figure 2, GPS satellites 15 are arranged to broadcast signals 
which are then received by a GPS receiver 20 within the portable device 6. Using 
standard techniques, the GPS receiver is arranged to determine from the received signals 
positional information relating to the position of the portable device 6. As discussed 
20 earlier, either at predetermined intervals, or when indicated by a user, the portable device 
6 is arranged to generate a queiy based on the positional iirformation determined by the 
GPS receiver, and this query is then transmitted via tfie Wiiekss LAN interfece 30 of 
the portable device 6 to a server 8. The server 8 is dien able to determine, for example 
with reference to a look up table, an address associated with the positional information 
25 in the query, and to cause that address and/or the block of infMmation at ftat address to 
be transmitted back to the portable device 6 over the wireless network 1 . 

The basic resolution of GPS is somewhere in the region of +A 1 00 metres, and in 
many embodiments this resolution may be perfectly ac<:«ptabie. However, assuming a 
higher resolution is desired, then the terrestrial positioning sj^tem may include a 
30 differential GPS <DGPS) device 40 anranged to receive from the satellites 1 5 the signals 



NSOOCia <CB . 2356321A_I_> 



19 



specifying positional information and to compare the positional infomiation detemiined 
from those signals with an absolute position for the IXjPS device 40 in order to generate 
error information. More particularly, with reference to Figure 2, the DGPS device 40 
will have a GPS receiver 42 arranged to receive the signals from the GPS satellites 15, 
5 and to determine positional information based on the received signals. This positional 
information is then passed to a position error determining logic 44 within tiie DGPS 
device which compares the positional information generated by the GPS receiver with 
absolute positional information stored within the DGPS device giving an indication of 
the absolute position of the DGPS device. This results in the generation of error 

10 information which may then be broadcast to GPS receivers to enable them to perform 
some error correction when generating the positional information from the signals 
received from the GPS satellites. It is well-known to use DGPS devices of the above 
type in standard GPS applications, and typically the error information generated by tiie 
DGPS devices is broadcast over a dedicated RF link for reception by GPS receivers. 

15 The standard GPS receiver is then typically replaced by a DGPS receiver having two 
interfaces, one to receive the signals from the GPS satellites, and one to receive the €nx)r 
information over the RF link from the DGPS device. Given the requirements of die two 
separate interfaces, and the need for the DGPS receiver to incorporate the error 
information into the process for calculating positional information, it will be appreciated 

20 that DGPS receivers are significantly more complex than standard GPS receivers. 

In preferred embodiments of the present invention, a new approach is taken for 
the routing of the error information generated by the DGPS device 40, which removes 
the requirement for the portable device 6 to be equipped widi a DGPS receive, and 
instead only a standard GPS receiver 20 is required mthin the portable device 6. In 

25 accordance with this preferred embodiment, the DGPS device 40 is provided with a 
mechanism 46 for enabling the DGPS device 40 to be connected to the server 8. The 
link between the DGPS device 40 and the server 8 may take a variety of f<Mms, for 
example a wired link may be used, or sdtematively a dedicated RF wireless may be used. 
By this approach, tfie error information generated by the DGPS device 40 is passed to 

30 the server 8, rather than being broadcast directly to the portable device 6. 
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As will be discussed in more detail later, the server is arranged to generate an 
error packet containing the error information received from the DGPS device 40, and to 
broadcast the error packet over the wireless network for receipt by the Wireless LAN 
interface 30 of portable devices 6. The processor within the portable device 6 is tlien 
5 able to receive the positional infomiation generated by the GPS receiver 20, and to apply 
correction to that positional information based on the error information within the error 
packet transmitted from the server 8. Preferably, time stamp information is associated 
with each item of positional infonnation generated by the GPS receiver 20, and each 
item of error information contained within error packets from the server 8 (for example 

10 the time stan^ may identify the actual GPS satellite signals used to generate the item of 
positional information or error infonnation). Accordingly, this enables the processor 
within the portable device 6 to correct an item of positional information generated by the 
GPS receiver 20 based on error uiformation generated at approximately fte same time 
(preferably from the same satellite signals) as that item of positional infonnation. 

15 Once the positional information has been corrected based on the error 

information within the error packet from the server 8, then the portable device 6 is 
arranged to generate a query based on that corrected positional information, and to 
transmit that query to the server 8 via the wireless network. The process then proceeds 
as discussed earlier with reference to Figures 1 to 4, with the address associated with the 
20 positional information in the queiy being detemiined, and the associated block of 
uxformation being retrieved from the Internet/Intranet 7 if required by tfie portable 
device 6. 

Figure 3 is a block diagram illustrating the main components of the portable 
device 60 of preferred embodiments of the present invention. Portable device 60 

25 contains a microprocessor 100 for performing the key processing operations of the 
portable device. Power supply 105, such as a rechargeable battery, is used to provide the 
power required by the microprocessor 100 to operate the portable device. A touch 
screen 210 is provided to enable a user to interact with the portable device, so as to 
enable responses to particular questions to be made» and to enable the user to l^owse 

30 through the web information provided. Further, a speaker 120 and/or an audio output 
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port 130 to enable external headphones to be Stted, are provided, such that audio signals 
generated by a CODEC 1 1 0 can be output to the user. 

The portable device 60 has two interfaces, the first being in prefeired 
embodiments a Wireless LAN interface 140 to enable the portable device to 
5 communicate via the pervasive network 1 with the wireless base station 2. Further, in 
preferred embodiments, die second interfece is a GPS receiver 150 to enable the 
portable device to receive signals from GPS satellites used to determine positional 
information for the portable device. 

In preferred embodiments, the web pages are displayed on a LCD display 170, 

10 the touch screen 210 being located on the LCD display. Further, a serial port 160 is 
preferably provided to enable information stored on the portable device to be down 
loaded at a suitable point 

As illustrated in Figure 3, the portable device 6 is also arranged to support a web 
browser 220 to facilitate the retrieval of web pages based on URL addresses. 

15 In addition, the portable device 60 contains various memories for storii^ both 

the code executed on the microprocessor 100 and the information retrieved, including 
particular items of information saved by the user. In preferred embodiments, these 
memories take the form of flash subsystem 180, an EPROM 190 and DRAM 200. 
Typically, the default boot code is located in the EPROM 190, the flash subsystem 180 

20 is configured with a file management system and provides caching for the web browser, 
and the DRAM 200 is used for executing the applications. 

It will be appreciated that a specific portable device may be produced having the 
features illustrated in Figure 3, or alternatively a standard portable device may be 
adapted by providing suitable additional functionality for the standard portable device. 

25 For example, a standard portable device 6 may have a slot for a PCMCIA ^ard, and the 
Wireless LAN interface 140 and GPS receiver intaface 150 may be provided on a 
PCMCIA cani for insertion into the portable device 6 to enable that portable device to 
be adapted for use in the system of preferred embodiments of flie present invention. It 
will be appreciated that other features may also be provided on the PCMCIA card, for 

30 example extra memory, processing power, the serial port 160, etc., the -exact features 
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required by the PCMCIA card being dependent on the ftinctionality already provided 
within the standard portable device. 

Figure 5 is a flow diagram illustrating the basic operation of the portable device 
used to generate a query URL in accordance with preferred embodiments of the present 
5 invention. It will be appreciated that this process may be implemented by a suitable 
software thread executing on the microprocessor 100 within the portable device 6. 

The process starts at step 400, where tiie system is initialised. At this point, the 
wireless interface would be initialised, transmit and receive buffers would be created, 
etc. At step 410, a timer value is then set to a predetermined value, and at step 420, the 
1 0 timer value is decremented. Then, at step 425 it is detemiined whether the timer value is 
zero. If so, the process proceeds to step 435 to initiate the generation of a query URL. 
However, if the timer value is not zero, then the process proceeds to step 430, where it is 
checked whether the user has requested a page of information. If the user has requested 
a page, for example by entering an appropriate command via the touch screen 210, then 
15 the process again proceeds to step 435 to initiate the transmission of a query IML. 
However, if the user has not requested a page, then the process returns to step 420, 
where the timer value is decremented again. By this approach, it will be appreciated that 
either after a predetermined time has elapsed, or if the user actively requests a page, the 
process will proceed to step 435 to initiate the generation of a query URL. 
20 More specifically, at step 435, the GPS receive bufife- is read to determine the 

most recent item of positional information generated by the GPS receiver 150 of the 
portable device 6. With reference to Figure 3, the GPS receive bi^er may be provided 
within DRAM 200, with Ae items of positional information generated by the GPS 
receiver being routed into the GPS receive buflfer within the DRAM 200. As mentioned 
25 earUer, in preferred embodiments only the most recent item of positional infomfiation is 
retained in the GPS receive buffer. 

Once the GPS receive buffer has been read, and the most recent item of 
positional information has been determined, the process proceeds to step 438, where a 
timer is set, after which the process proceeds to step 440, where it is determined whether 
30 an appropriate DGPS error packet has been received fix>m the server 8 over the wireless 
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network 1, preferably the appropriate DGPS error packet being one containing error 
information generated using the same set of satellite signals used to generate the 
positional information retrieved at step 435, If not, the process proceeds to step 445, 
where it is determined whether a timer has timed out. If the timer has not yet timed out, 
5 then the process returns to step 440, to await the appropriate DGPS error packet from 
the server, whilst if the timer has timed out, then the process proceeds to step 460, where 
an error message is displayed on the portable device. 

In this embodiment, it is assumed that DGPS error information is required in 
order to enable a query based on sufficiently accurate positional information to be 

10 generated, and accordingly if the DGPS error packet is not received after a 
predetermined time, this indicates that there is some error in the system. Accordingly 
the user would be notified of such an error at step 460, whereafter the process would 
return to step 4 1 0. The user may then take ^propriate action, for exanq)le the user may 
choose to resubmit a query by entry of an appropriate command, such a command being 

15 detected at step 430. The process would then proceed to step 435, where a query would 
then be generated based on Ae most recent item of positional information in flie GPS 
receive buffer. 

Of course, it will be appreciated that, if DGPS error correction is not required, 
then steps 440, 445 and 460 would be wnitted, such that the process proceeds directly to 
20 step 450 from step 435. 

Prior to discussing the action taken by the portable device upon receipt of an 
error packet at step 440, the generation of error packets by the server will be discussed in 
more detail with ref^ence to Figures 8 and 9, which are a flow diagrams illustrating two 
alternative processes that may be performed within the server to process received ^rror 
25 information from a DGPS device. These processes may be implemented as a software 
thread executing within the server. 

With reference first to the i^ocess of Figure 8, at -st^ 710 it is determined 
whether error data has been received fix>m tfie DGPS receiver within Ae DGPS device 
40. If not, the process remains at step 710, until an item of error information has been 
30 received. Then the process proceeds to step 740, where the swver generates a DGPS 
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error packet to represent the items of error information received by the server. The error 
packet would contain all of the original error information, including details of when the 
error information was generated (preferably by reference to the satellite signals used to 
generate the error information), but would be formatted appropriately by the server to 
5 facilitate its transmission over the Wireless LAN network. 

Once the error packet has been constructed at step 740, then it is broadcast on 
the Wireless LAN network at step 750, whereby it can be received by the Wireless LAN 
interface 140 within each portable device 6. Once the error packet has been broadcast, 
the process returns to step 710, where the server waits for receipt of a subsequent item of 
1 0 error informatioiL 

As an alternative to the figure 8 approach where error packets are generated and 
broadcast as soon as each item of error information is received by the server, a batch 
approach as illustrated in Figure 9 could be used. In accordance with the Figure 9 
approach, the process begins at step 700, where a parameter "Count" is set equal to zero, 
15 and then at step 710 it is determined whether error data has been received ^rom the 
DGPS receiver within the DGPS device 40, If not, the process remains at step 710, until 
an item of error information has been received, at which point that item of error 
uiformation is buffered within the server, and flie process proceeds to step 720, where 
the parameter Count is incremented by one, Hien, at step 730, it is d^ennined whether 
20 tfie parameter Count is equal to a predetermined threshold "CountMax" and if not the 
process returns to step 710 to await receipt of further items of error infomation fiom fee 
DGPS device. 

However, when it is determined at step 730 that Count does equal CountMax, 
then the process proceeds to step 740, where the server generates a number of DGPS 
25 error packets to represent the items of error information received by the server. In 
preferred embodiments, an error packet is generated for each item of error information 
received, and as discussed with reference to Figure 8, each error packet contains the 
corresponding item of error information formatted for transmission over the Wireless 
LAN network. 
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Once the error packets have been constructed at step 740, then they are broadcast 
on the Wireless LAN network at step 750, whereby they can be received by the Wireless 
LAN interface 140 within each portable device 6. Once the error packets have been 
broadcast, the process returns to step 700, where the parameter Count is reset to zero. 
5 For both the Figure 8 and Figure 9 approach, it is assumed that the DGPS device 

generates items of error information at die same jfrequency as items of positional 
information are generated by the GPS receiver of the portable device (e.g. preferably 
each time a set of satellite signals are broadcast by the GPS system). Further, it is 
assumed that the server generates an error packet for each item of error information 

10 received. Accordingly, at step 440 in Figure 5, the portable device should receive an 
error packet containing error information generated using the same set of satellite signals 
used to generate the positional information to be used for the query. 

If, however, an embodiment were provided in which error information were 
generated less frequently than positional information, and/or the server were airanged to 

1 5 only transmit a portion of the total items of error information received, then the portable 
device may not always receive an error packet containing error information generated at 
the same time as the most recent item of positional information. Hence, in such 
embodiments, it may be appropriate for flie GPS receive buffer to store a number of 
items of positional information, and for received error packets to be compared with the 

20 items of positional information in the GPS receive buffer to identify the most recent 
item of positional information that does have a corresponding item of error information 
available, that item of positional information then being used for the query. 

However, in preferred embodiments, this is not a problem since as mentioned 
above error information is generated at the same frequency as positional information is 

25 generated, and all error information is broadcast in the form of error packets. 
Accordingly, assuming the error packets are generated in accordance with the Figure 8 
approach, once the appropriate error packet has been received by flie portable device at 
step 440 of Figure 5, the process proceeds to step 450, where a query URL is 
constructed based on corrected positional information. In accordance witfi the figure 9 

30 approach, the portable device will have to wait at step 440 for the batch containing the 
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appropriate error packet, but the duration of the timer set at step 438 can be set to take 
account of the delay inherent in the batch process of figure 9. 

Once the appropriate error packet has been received, then the positional 
information is corrected based on the error information in that error packet in order to 
5 produce corrected positional information. In preferred embodiments, this process is 
identical to that used in standard DGPS receivers to correct the positional information 
determined from the GPS satellite signals. 

The query is then generated at step 450 based on this corrected positional 
information. As mentioned earlier, in preferred embodiments, a standard query is used, 
10 in which is incorporated the coirected positional information. This standard quezy is 
then transmitted over the wireless network to the server 8 at step 455, after which the 
process returns to step 410. 

Figure 7 schematically illustrates the process performed within the server upon 
receipt of the query URL transmitted by the portable device 6. Again, this process may 
15 be implemented by a suitable software thread executing on the server. 

At step 600, it is determined whether the query URL has been received, the 
process remaining at step 600 until the query URL has been received. At that point, the 
process then proceeds to step 610, where the query URL is processed in order to extract 
the positional information, after which that positional information is used to obtain the 
20 URL address associated with that positional information. As discussed earlier, this 
process is preferably performed with refer-ence to a suitable look table associating 
ranges of positional information with individual URL addresses. 

The process then proceeds to step 620, where the URL address is transmitted to 
the portable device over the wireless network, the process then returning to step ^00. If, 
25 at step 610, it is determined that there is no URL address in tiie lookup table 
corresponding to the positional information, then an error message is generated and 
transmitted at step 620 to the portable device. This will cause the portable device to 
indicate to the user that no information is available. 

Figure 6 illustrates the process performed within the portable device upon 
30 receipt of the URL address fiom the server 8. Again, this process is preferably 
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implemented by a suitable software thread executing on the microprocessor of the 
portable device 6. 

At step 500, it is determined whether the URL address has been received, the 
process remaining at step 500 until the URL address has been received. Then, the 
5 process proceeds to step 5 1 0, where it is deteimined whether that URL address is ''new". 
It will be appreciated that there are a number of different ways in which this decision 
may be implemented. For example, the portable device may be arranged to determine 
whether the URL address diflfers to the URL address for the block of information 
currently being output on the display of the portable device. If the URL address is the 
10 same as that of the block of information currently being displayed, the process returns to 
step 500. Alternatively, the portable device may be arranged to cache a number of 
previous URL addresses, and the blocks of information associated therewith. In this 
embodiment, the portable device may be arranged at stqp 510 to determine whether the 
URL address is the same as any of the cached URL addresses. If it is, then again the 

15 process retums to step 500 since the block of information is already cached within the 
portable device, and hence does not need to be r^-retieved from the server. In this 
embodiment, it will be appreciated diat the portable device may be arranged to either 
automatically retrieve the relevant block of information from its cache, and display that 
information to the user, or alternatively may prompt the user to indicate whether he/she 

20 wishes that information to be displayed. 

Assuming at step 510 it is determined that the URL address is indeed a new 
URL address, then the process proceeds to step 520, where a request for the web page is 
transmitted over the wireless network to the server 8. in preferred embodiments, this is 
achieved by causing tfie web browser to initiate a request for the web page specified by 

25 die URL. Hence, at this point, a standard request for a web page has been transmitted, 
and the server will act acconling^ usmg standard Ihtemet technology to ^ause the 
relevant web page to be retrieved and transmitted to the portable devke for display to 
the user. Once the web page request has been transmitted at step 520, then the process 
of Figure 6 retums to step 500 to await receipt of a subsequent URL address from the 

30 server. 
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Although a particular embodiment of the invention has been described herewith, 
ir will be apparent that the invention is not limited thereto, and that many modifications 
and additions may be made within the scope of the invention. For example, various 
combinations of the features of the following dependent claims could be made with the 
5 feanires of the independent claims without departing from the scope of the present 
invention. 
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CLAIMS 

1. A system for distributing to a portable device via a wireless network 
information relating to a subject of interest based on a location of the portable device, 

5 comprising: 

a server for communicating with a portable device over the wireless network; 

a portable device having a receiver for receiving from a terrestrial positioning 
system signals specifying positional information for the portable device; 

the portable device being arranged to generate a query incorporating the 
10 positional information and to transmit the query to the server over the wireless 
network; and 

the. server being arranged to determine from the positional information in the 
query an address for a block of information relating to a subject of interest associated 
with that positional mformation, whereby the block of information can be retrieved 
1 5 and transmitted to the portable device over the wireless network. 

2. A system as claimed in Claim 1, wherein the server is arranged to transmit the 
address to the portable device, the portable device being airanged to apply 
predetermined criteria to determine whether to request the block of information 

20 identified by the address, and the server being arranged to be responsive to the 
portable device requesting the block of information to cause the block of information 
to be retrieved and transmitted to the portable device. 

3. A system as claimed in Claim I or Claim 2, wherein llie query is constructed 
25 as a URL query, the address is a URL address for an Internet web page, Ae portable 

device is arranged to support a web browser, and the Server is arranged to transmit 
data to the portable device to enable tiie web page to be displayed via the web 
browser. 
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4. A system as claimed in any preceding claim, wherein the portable device has 
an interface for communicating over the wireless network with the server via a first 
wireless communication, and the signals from the terrestrial positioning system are 
arranged to be received by the receiver via a second wireless communication. 

5, A system as claimed in any preceding clarni, wherein the terrestrial positioning 
system is a Global Positioning System (GPS), and the receiver of the portable device 
is a GPS receiver arranged to determine the positional information from the received 
signals. 



10 



6. A systeift as claimed in Claim 5, wherein the terrestrial positioning system, 
includes a differential GPS device arranged to receive the signals specifying positional 
information and to compare the positional information determined from those signals 
with an absolute position for said differential GPS device in order to generate error 

15 information, the portable device being arranged to receive the error information, and 
to use the error information to correct the positional information determined from the 
received signals prior to the generation of the query by the portable device. 

7. A system as claimed in Claim 6, wherein the server is arranged to be coupled 
20 to the differential GPS device to receive the error information generated by the 

differential GPS device, tfie server being ananged to generate an error packet 
containing the error information and to broadcast the error packet over the wireless 
network for receipt by the portable device. 

25 8. A system as claimed in Claim 7, wherein the server is arranged to generate and 
broadcast an error packet each time an item of «rror information is received from the 
differential GPS device. 

9. A system as claimed in Claim 7, wherein the server is arranged to wait until a 
30 number of items of error information have been received &om the dififerential GPS 
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device, and to then broadcast in one batch a corresponding number of «rror packets 
over the wireless network. 

1 0. A system as claimed in any preceding claim, wherein the wireless network is a 
5 Wireless LAN network. 

11. A system as claimed in any preceding claim, further comprising a lookup table 
accessible by the server, the lookup table containing a number of addresses for blocks 
of information, and each address being associated with a range of positional 

10 information. 

12. A system as claimed in Claim 11, wherein if the positional information 
determined by the server from the query is not associated with one of said addresses in 
the lookup table, the server is arranged to -cause a signal to be transmitted to the 

1 5 portable device indicating that no block of information is available. 

13. A system as claimed in any preceding claim, wherein the portable device is 
arranged to generate a query at predetermined intervals based on most recent 
positional information determined from the received signals. 

20 

14. A system as claimed in any preceding claim, wherein the portable device is 
arranged to generate a query when indicated by a user of the portable device, the query 
being based on the most recent positional information determined from the received 
signals. 

25 

15. A portable device for receiving via a wireless network information relating to 
a subject of interest based on a location of the portable device, comprising: 

a controller for controlling the operation of the portable device; 

an output mechanism for outputting information to a user of the portable 

30 device; 
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a receiver for receiving from a terrestrial positioning system signals specifying 
positional information for the portable device; 

the controller being arranged to generate a query incorporating the positional 
information and to cause the query to be transmitted to a server via the wireless 
5 network; and 

the controller further being arranged, upon receipt from the server via the 
wireless network of a block of information relating to a subject of interest associated 
with that positional information, to cause the information to be output to a user via the 
output mechanism. 

10 

16. A portable device as clainfied in Claim 1 5, wherein prior to receiving the block 
of information from the server, the portable device is arranged to receive from the 
server an address for the block of information and to apply predetermined criteria to 
determine whether to request the block of information identified by the address. 

15 

17. A portable device as claimed in Claim 16, wherein the predetermined criteria 
is such that the portable device is arranged to request the block of information 
indicated by the address if the address differs to that of current information being 
output via the output mechanism. 

20 

18. A portable device as claimed in any of claims 15 to 17, wherein the output 
mechanism comprises a display device to enable the information to be visually 
displayed to the user. 

25 19. A portable device as clauned in Claim 18, wherein the query is constructed as 
a URL query, the block of information relates to an Internet web page and the portable 
device is arranged to support a web browser, whereby the-controller is arranged upon 
receipt of the block of information from the server to cause the web page to be 
displayed on the display device via the web browser. 

30 
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20. A portable device as claimed in any of claims 15 to 19, further comprising an 
input mechanism for enabling the user to interact with the portable device, whereby 
the user can indicate to the controller via the input mechanism that a query should be 
submitted to the server, the controller being responsive to such indication to generate 

5 a query based on the most recent positional information determined from the received 
signals. 

21. A method of distributing to a portable device vdthin a wireless network 
information relating to a subject of interest based on a location of the portable device, 

10 a server being provided for communicating with a portable device over the wireless 
network, the method comprising the steps of: 

(i) receiving at the portable device from a terrestrial positioning system signals 
specifying positional information for the portable device; 

(ii) generating at the portable device a query incorporating the positional 
IS information; 

(iii) transmitting the query to the server over the wireless network; and 

(iv) determining at the server from the positional information in the query an 
address for a block of information relating to a subject of interest associated widi *at 
positional information; 

20 whereby the block of information can be retrieved and transmitted to the 

portable device over the wireless network. 

22. A method of operating a portable device to receive via a wireless network 
information relating to a subject of interest based on a location of the portable device, 

25 comprising the steps of: 

(i) receiving from a terrestrial positioning system signals specifying positional 
information for the portable device; 

(ii) generating a query incorporating the positional information; 

(iii) transmitting the query to a server via the wireless networic; and 
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(iv) upon receipt from the server via the wireless network of a block of information 
relating to a subject of interest associated with that positional information, outputting 
the information to a user via an output mechanism provided by the portable device. 

5 23, A computer program for operating a portable device to receive via a wireless 
netu'ork information relating to a subject of interest based on a location of the portable 
device, the computer program being configurable in operation to cause the portable 
device to perform the steps of: 

(i) receivmg from a terrestrial positioning system signals specifying positional 
1 0 information for the portable device; 

(ii) generating a query incorporating the positional information; 

(iii) transmitting the query to a server via the wireless network; and 

(iv) upon receipt from the server, via the wireless network of a block of information 
relating to a subject of interest associated with that positional information, outputting 

1 5 the information to a user via an output mechanism provided by the portable device. 




24. A computer program product comprising a recordable medium having 
recorded thereon a computer program according to Claim 23. 

20 25. A module for adapting a device for use as a portable device in a system as 
claimed in any of claims 1 to 14, comprising: 

a receiver for receiving from a terrestrial positioning system signals specifying 
positional information for the portable device; and 

a wireless interfece for communicating vsrith the wireless network to enable a 
25 query incorporating the positional information to be transmitted to a server via the 
wireless network, and to enable receipt from the server via the wireless network of a 
block of information relating to a subject of interest associated vfith that positional 
information. 
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26. A system for distributing to a portable device via a wireless network 
information relating to a subject of interest based on a location of the portable device, 
substantially as hereinbefore described with reference to the accompanying drawings. 

5 27. A portable device for receiving via a wireless network information relating to 
a subject of interest based on a location of the portable device, substantially as 
hereinbefore described with reference to the accompanying drawings. 

28. A method of distributing to a portable device within a wireless network 
10 information relating to a subject of interest based on a location of the portable device, 

substantially as hereinbefore described with reference to the accompanying drawings. 

29. A method of operating a portable device to receive via a wireless network 
information relating to a subject of interest based on a location of the portable device, 

15 substantially as hereinbefore described with reference to the accompanying drawings. 
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